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Abstract: 

Provided are a semiconductor module and a mounting method thereof. A 
multi-chip module is configured such that a plurality of bare chips or packaged 
semiconductor chips are mounted on one substrate and upper surfaces of the semiconductor 
chips are covered with one heat radiating plate. The chips covered by the substrate and 
the heat radiating plate are filled around with resin. Since the semiconductor chips are 
connected to one another through the resin, although a stress is applied to any chip, the 
stress is dispersed, thereby preventing a crack from developing on the chips or the heat 
radiating plate. Furthermore, since the semiconductor chips and the heat radiating plate 
are bonded to each other using the resin, even though the size of the chips is varied, the 
heat radiating plate and the chips can be bonded easily. In addition, the bonding between 
the chips and the heat radiating plate can be conducted through a single process. 
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i^^^S SJBJOB 8J 2J0IP. S gfgg ^51, 1§°| tiH<M 5IB #011 «40HP a£X1l aS 

& a ei • a ei % 3 fe-§ set on ae aom. 

EfEXJ SMS, IH^a gS9, AHtH, CHf< iJSEH §°| 2X1 3131011 21PAHP 3^ a§ 2g» 0)| a£ | 

sai Mggoi aci. ois a» 3i5ib, ^tisi, bis», 3^si ai 3§3si3i= §»o« «a ois 
011 pp, e»£» ssohahe. ngJE gnixi-as a*, stoisa* % xiaxiasw q^eioi 

oiaei BHsssva, trnoi § sfe a2i 5ip sea Moisa a moi5(e«= a ±3« 

tt) HH^IXKOISh CSPP S)| dHd 5IB0« «S8IW, A!3 i£i feOlb g!OI U8HXI3 24P £g} 

^^2i tHicn a ses csps 5i eon aa& a si miaou siet a«fsi2. next grata ksaTfe 

81 01 tySHXI3 HCf. "o tl _ 
&0IIS/H OR 1=81 a|5 ,724.7294 3 All Al Wife. & §2| HHd 5IB ^ Of I **40H2| BJEM as &XH8I 

2. efSEH a°i miaou »e as waia, asai a:m &g as ises swan pshai a*» 
am • a ssoi £AIPP S!P. 

Eel Bl£ ^§1 §3H 463-29563S §£0|!te, §g SJS g5 S^g ^ gpoiS }| S oil ffl|0|i PS 

ss»3, fig a 41 a oil gaE^oi ^4=& &si ^aie 3ibs yg xhsb oigpoi §si§m gp 
ois 3iea &si aiais 5ib aioioii oii=ai 4=xis sae ^2P sxpi seaieioh sip a 

B. #31 fflEffl Sxl ^=^3H# B SSI 3|B #011 ©XH8I2. S*40H°I #31 ffES SXISJ y?§ §£ 

m SIS fe'3» 3IS £3P ^BhEXfl &»B Sifef SgfSJ Sg ^XJ)# 0|gg|01 g^gf :?s 

21 gSP - a ESOI EAIPOH SIP. 

nam, s g^gxisp a son pea, #31 sen Piaonb. oimoti /d^site ma aoi § 3ixi si§ 

OR ^81 HI5.724.729S SMI ZHOU 3IXH9 a El ■ S SSOIIAHfe, Si g A|0PIS = o S a qj 01 

31 neon, a an 3ignxife gsjoi atisxi a&p. 01 nnsog. oi^ aoii §^01 ^fshsi oh oh g^oi 
3I8H5! aai gra ?a sti e+soii n<%o\ ^p. se, as hh£ 30011 §^§f2 afe'gH a 
^si ?aoii a a s ^xi3i saaoi 21x1 at3i msoo. as s^oi ^sis3i ^3 p^u a 011 wai 
§ife aoi uH<y as£i3i oiap. ' 

^61 S3H ^63-29563S SHOII 3IXHS 81 El • a S&0H SiWAIfe. ^^3H2J gVEfl &XI3I gg 
¥XH« 31« SIS 4J30U 3|3H»2S H^SOI 2131 DBS 00. BEfl &SISJ 331011 aSOl 2!2JS 3^ 
OH. SIS fe)33| 31801X1 tH£^ 3^S|3| OH3CI. ^Sl S3H ^63-29563s gSOII 3IJHS HI 9 OH 

AHfe. 21 ^IHB S6f Eg*o S 813 2451 AH SOD. »E» §x|2| 331011 P>i2| ^goi 24PPE SI 
e ^331 31SOIXI3I (HBXIEf, 3!« agf£S S°£« ?S3| ^SSI3|| PO| 2iP Es^ *}5| 

oil 3ixns tiraoiiAib. tf£a sag *aon ^xpi shpoi a^it suia, ^xia 4=xi aioioii 

^ OH SOU. 3^S^0|| 4=^01 agJSMU ^g£| SS3I ^3|5| 413. 4=1121 XHS !& 

5 §3 afil3| ^S3|3| ^P. 

BP • a £6011 210IAH, &£M §21 «H<a 51 B AIOIOII ap 1 4=111 SSSIte 3JS «SI =3H 

S7-86492S SSOH 31XHPOI 2ife HI2I SOI ^XIOIP. 3PP, |g §3H §7-86492S "ssSs- 

SISi Sxlolfe 3SWXI& 3IJHSOI 24X1 S3. S#tf SSISS SHSSIfe SS3I £JX| fflfcO. 

s »S2i ax ! o i uuoi a afe n^isa hiexii a si ^4-3hb m &21 bHd 3ie #011 ^ahsi3 « 
^3hsi ^51 aExii as m 321 sisss soi. zmsEH as & f 5i gas 3i^si3ii as 

B BEJfl Efi S£ 3 a a Oil 240|A|. 3H3H21 (JEfl S oy 3|8HX|fe g^OI sttS 

w._aai o aaeoi ai ¥xh« oigsi^ a aoi s&sie^ m etExn ain ^§ ^,g^ 
b pg ^g, ^^3hsi asjn aoi gsi oigsFoi a ssi am imm s^aoi & 

BfEJO SHI HH£ 31 B 2.R0I fiJCH g4=XlsL XH9IXI3, BEM am aSBOl SB ¥IHB OISSI^ U 
SjO^SSiEIOI. 3H3H2I a Oil 3|5HXIfe S»0| gt»3E^ ff aEJII SI §y 3 ^§ aSS XllSShb 

6 SS2| fl|1 A| EH&S. tHIOI a Efe 2H5ISS BJE» S2| ^40H3| §f §2| Odd 3IB go« ejffl 
£101, ^^3H2| ^51 SIEfll S 61011 S §2| gfgeoi HHXIS ^SS Sfe BEHI egO||AH *M| UH^ 
3IB31 S3| aiBOll SI6H SXIS ^4=3HS| S3| eiEfll ap ^?|3| =^X|S SI?jXI3 S3| BE» S 
21 S3| BfEfll aoi #51 4=XIB 51 SI 2192 2ife 5i fS2S Slfe a ESI SSOII 21P. 

mioi a Efe nBsiaa asxn as HHa 5ie«i ^msib asoiife, asxii g°i 21^51 o< s 
oia^es si3, #5i sis §#as hh^ 5iboii cuafAisi ginsife m&m sis ««o»I 

5101 SIS Hlg^aS BHd 3IB31 CM8AI9I HIHSIfe &SO| 21P. yEI ap SIS »«o 

s sioi bHa 31B011 s^sife s&j. = iHioi^ ps &i!p asxii asoiiAife ap Si 

SSaoil gxlE! IHEP HH^ 3I&P IHE3I §51 51 a §^@P BB ff£fl ap SIS 
as ?l^o £ siOl HHd 5IB0II ifXHSIfe S6| « BBOli gj BhEXB SSOIIAI^ hvcm 

a 21 sis bissaoi m& 3iboii gsiflis oigsioi a&pp. etsaa ap sis saaoii sxPa eh 

EP dH^ 3IBP 1H3I 3^ POIP SSaa. P31AH. aHE&> gjg^ BXIS g8lfe 20101 a^ 
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9» 9£SI BJiUJl SEI^fe gE flO. 

m&M. b stag «i2 «iAi Eiigfs. mion aaf uoiss bexii soiah <a^a easj asa asi * 

40H3I SIS §#211 SJ8HAH 3^ S n W | ojjj) a go, 3 , eo| | a^i^jog g^goH A 0) 

bexii a 21 sis di§#e<2i #¥0i e #21 gtaew HRxia =?zm at bexii ssokah 401 m& 
31521 «3i &sa a M0121 y=, #31 bse» a2i #31 gg& aioi at #31 asm s"j» 401 & 

ESI S AlOIOtt ^XPI §392, #31 BExll §21 #31 £g50| #3| 4=110(1 #31 
jjjEfll SJ31 #31 gV£*|| SJOI #3| ^ XI Oil 2JSHAH 315)01 211 ^S°§ Slfe 5£x|| EgOH 21 

S W9SI SI3 6!A| EH&S. *4»3HS1 tl||0| S Efe 131 S3 *<$OHSl BExll &S| SIS dl§#e<0| 5 
§21 bHfi 3I&0II SSfSCi. #3| ££fl| §£| SIS §#e? ^0)1 B §2| gfSBOl bHx|£|0| #31 SIS 
S#S0|| gxia IDIE2J- #31 bH£ 3I52J BHE3I 3^ 2|0|0H S9S0I Sife BEx)| EgOIIAH #31 & 
ESI S2| #31 »g& AI0IS! ^^3H2| #31 BEX)I S2j AtOIOffl 4X131 gSBOH, #31 4=X|CHI 2J6HA) 
#31 BEXII S21 #31 gtSBOl SSEIW. #31 BEx)l S3) #31 BExll SOI 9Jg£|I2 9ife 2S a 

ses oife eza s§ oil sua. 

B ttSfOII 21© BExfl Eg2J HI £011 AH fe, B£x)l a2f g2E#g 3>fc §SfSI« OlgolOl 

SSfSICHBIE SCI. SE», BExll S2| SIS §#S# 9I^2S 813. (fflfl 3|5jl| 3^ 210101 BSSI 
fe gt#S| BExfl EMOIIAHfe. 3^ 2I0IOI3I g}g&0|| 2J8HAH E*X|S &0HXI 8|3|9lollAH gfg 

521 ShExll S AIOI gggju on<!d 3IB A! 01 Oil £01 0| AH* 41x|o|CH£IE SCI. 
CD£IAH. B ttSSI CIS fi|A| EHgJg-, bU 01 S Efe 1013133 B}£»l S°J s*40P> g §2) dH£ 315 

on i^hsch, ^4=3H2i #3i \as.H msi #eo« e #21 &aaoi hhxis ?si ^exh anon 

AH. #3| ef£xll §3} #31 SIB AI0I0II S^ISS XIUH. #31 HH<3 3|B2| #31 gfg&0|| °| SH a 

w a #31 Bfsai a si ^xi3i gaaoi, #31 ^aioii sishah #31 gfExii si #31 bjem a 

01 3S£|0H Slfe 3JS ?S2£ Slfe BJEM EM0II 9iQ. 

E QS 61 Al EHgfg, miOH a Efe HH3ISS! Bt£»l a°J ^^3H3| SIS l#a« ?| = 0|| SfSHAH HHd 
3(S0|| glHEIH, #3| ^Efll aa #31 HH£ 31501 2I0I0H ^40H2J #3| *zn a 

2J SIS t/#S2j 91 OH S #2| gfgeoi «Hxl@ ?5§ i>fe ffiEXII SfiOII/H. ^4=3H2J #31 BIEJU 

as #3i age aioioii stolon ess ^biioiahs iiu2, #3i aggjj #31 tw<y 315011 °ish 
gxis eiExii a 21 01 ^xi3i gsEi^, #31 e^Exii aa #31 asai aoi #31 ^xioi 2JoHah 

2Sa0| Sife 51S ^SES Slfe SlExll SZSOH 2JCI. 

£ a§ #ai EHgjg. mien a £b rasisa ^exii a ^^3pi sis i#ss ?i^es oioh oH<y 31 

©(HI ifXHSIH. #3| efExll S2I #31 31501 210I0H ^DH2J #3| g}£x)| S2J 

sis g#s2j 91 011 e #2i »aeoi hhxi@ ^ejii ssoii sioiAH, #31 m& jmrn #31 age m 
oi on 210101 ess iiBioi/d« an. #31 ssei #31 uH<a 31&011 2isn sua asa a°j 

^?I3| 4*11011 2J8HAH JH9IXIH. #31 SJExll S2I #3| gfEM SOI #3| 4* XI Oil 2JSHAH a3£|CH Sife 

as ?§es sife esa ssoa aia. 

B ISS S| &EM ESS, ^40H2J #^| ffEfl §i bH <^ 31 & Oil *. gfg&S HHxISIH #3| 

UH<y 31521 #31 Sie AIOIOII 4XIM ?g|B2S«l AlSSCf. 4»XI« ^2J5|fe gi«o SA)fe ' ™, 
S3 &IEXII SSI #3011 4-XISJ §OI£|» □ 91 Oil gfgSS fll^il. UH^ 31521 gjgesi SI* 

oil Haines aexisioi 3ig 3i°i #g5m, 4-xm §§ *g a» ssai3i ^esb a 21 ^91011 #a 
sife ass ^mm 4> sjd. e&, una 31521 aaeai- ehsai as 3 am 011 seH^n-i =ai 

^ #1011 2JSHAH 4XIH Em LHOII ?EJS|fe ^gS^St? 4 SlCf . Eg, HHfi 3|50)| ©IHa &}£ 
SI S2I SiS AIOIOII 4=X|2| aOHEIB bHx|olO| £S SB||0|S LHOII «2. 3|g5|01 4= XI if g§ *s 

asi SSAOI3, eiExii a 21 ^?ioii sasife sas ?ggt 4= aia. 

B U9SI CIS 61 A| EHSS. *^3|fe 61 Al Oil SI 619 01 2J5H, CH^ SS5Hi! >!0|C|. 

b ^goiiAHfe. &Ea aa un 01 a £te nH3i#a &ejb a oii ah <a§iaa. mioi as 51 « «on si 

S3| §#£|0H aa, SE HUE, BXI, 5!^ S= BX| §o £ S6H X|^ gj#^ exi» i>^cT a 
BXIfe SIS §#21 *0|| SxISfe gOI BP. 

^129 SfExll SOBte. OIIS IS CSP3I SJa. C S P2| ggife gg g3H S9-321084S SSOII 

3isiao) ao. #3i saoiife. a si sis §#s ^oii s« 3hxh m& aioi=« hhxioih 

a«<y SI0IS2I g2i hhe« 23|2|o £ g^^, 0 | 4=xis gsiji, boa aioiswi 14 as 

■ 61Wff 3! 01 EAI901 S!Q. 0| ^52| CSPfe, B 0|§S|fe CHI 3«tJSia BH3|#a ^E 

XII SOBfe. CSP 01 21 01 S0J(±S OI5£ieJ J-SIE HD3IXI), TS0P(Sg| ±m Olgyoi ii))3|X|) TCPfBIOI 
5 3H&I0) DH3IXI) §01 «3, CHE 20IU MStt 4= 21Q. 

E. B ^SOIIAHfe, sol 3EIB 2101 Oft! B. tfflCH a Si HH3|#a BE 381 §2J SSSHAH BE 

XII ao|£|2 SSQ. E. B BT90I SiOHAH. 6!#0|£| H2JSfe bH<y 315 #0)1 BSfl Si 

XHSIOI S3|aio £ g^Sffe 3| 2I0I6IH, SSJSfe 3 *0| C|A| &g5S SSfSlfe 3|^ so ^ 
XII ^SJSIfe 3|#g SIOIBCI. £. B ^ SOII AH g»2 Slfe 3^ g5£l §£H 3|^0|| 3|Xlia 
Sgel 5J0ICI-. 

B 19S| BEx)| ESS. aiExl) a2| BEffl SOI 4=XIS eiggCH 9J3| fliaoB OHE a OH S^OI 31 

siixich£ie, n g^oi 4= xi a Jixi aises eti&Q . cjeiAH, aoiu gjgevoii aaioi #s 

SE8S, SIExll a2l aSB §S|0l 4-XIOII SJ8HAH 0|^O|X|J2 SJ3| BUS Oil Sg ¥XH« bHxl5«« 

02i soi sis &5m saeoi 3isonxife as 3d. e. a2i uh^ 315 a^'oiod sV?h5^ a" 

?SSJ BEX)I EgOIIAHfe, B£xl| Sj| b«<M 315 A|0|0|| 4=X|3| ga£|3| CHSOII a°S¥EH bH^ 31 
COB 21 g5!E#0| gOIXICM, 3IICI3I 3*. g 5 3| tt»g 3 | oi^Clfe S j»3| SO. %X|feTfi2| SS 
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» sssi gg a xi si ^g£ eo. 

e. efsai s§ gfge Ai-oton tixi8)3, a si ?^ion 4xis iesi =?e2j gjEsi §xpi, si 

S ^5) g3H S7-11278S gS Sj 813 481 g3H S9-17827S gSOII StXIE! 81 El • g 21 

1 SUStfe 5fl)Xlfe 3IXHEI01 sin ato. 

una staeoii sjsh axis beji sjsj 4?)o)i saab 4xife, saon gaspi nm 
oti, ^ssoi is 3ss seomeh n woi esai a si si un<a dis as ggeni soim^ «^ 

£ SPI.IIHSOII, aSESOl ?4& 201 Btg5|8H3. ^H^SSfe, 4X|2| g2£fg o 5-3 5 W/m 

• ton ah 21 g?ioii atfe sol utersietct. 4x121 aasaoi 0.5 w/m- tcoiboib aa suf exi 
2f3, e^c«s asEgoi 3.5 w/m - t* y°a. lass bisii w&stoi gaEsi ^oisite a a 21 

4= XI SI 3^0)1, g£12) gfOI atOtXI. 4X|2| ^ggOl «»8J3. g^OIL) MifOI £PI3| SD. 

asas 4xife, awe! 4x121 amoia. asas 4x1* oigsis, ^baiod 4x1 §e3) a 

5 Xi8)£|E£, gg St 01 SSflf 4= 2i3, ES! 4XI2J e}£|£ «3P| OiBISI&D. 33)43 4Xlfe 
gSAIS) XIS£»» *£) 4X1 5«S2| LflSgOl gUSIXISPI QHeOB. S3l£g 4XI» Aig8) 
fc S^OIIfe, asa 4= XI g£8 4)01 0|go r fe 50| uigsism. 4= XI g0)| ggsg 4X1 

■ »S82SAM, SI ?S| 3ta gSfOII SloH g3)££ 4X1 SOB 3x)S 31 fc ^?E3( E2J£)0i. i 
91 HI fc &2 &2J ^(interpenetrating polymer network 5fc 4X13) E!L|- oi 31 fc 

£gj ?52| 4X|fc, 4XPI «t Eh Al 21 £§£) OlSg §gsf S AH, UiaSl U&Sffc 

sap* aia. 

asas 4» xi wife. a*?4i sag, mn sag, oioiasf gas Efc oiei sag esi 0113 

A| 4XIS OlStt 4= SiD. Eth D3tea 0)3i!5||0|E ^XIU 0)|E)3i!BllO| E 4. jrj , A|OH4IO|S0»± 
E)|2 4X1, ¥?H2| tfSBOIDIE 4= XI Efc Hl^gf2)l0|0IE 4= XI if 0|§S)fc 5E 3tfc6)P. 
iPriS ^XlOllfe. MSIOIQIE 4X1 |g g£| OfQIE 0|0|E 4X1 sa 0 ,g W 4, oj Q 

4x1 soti 8^8^ asm 4Xife, &oi as^a 4x121 ^a sn-isi s S o £Ai ag§r 

511471 10 ppm/T3 LHXI 60 ppm/t;, SOI SE^I 80t OI4t, 61 S Oil ?i0iAH2J g^lOl 500 Mpa LH 

X) 25 GPa°l g ?| OH 3301 WaS!8m. 4X|S| fl9S ?||45r 10 ppm/t D|& S£l 20| 

80tQief. Efe 4'SOil ^OiAHSJ eSSOl 500 MPa OiefOIS, 4 XI SI 4^^0)1 S|5H «H<y 3IB 

sj sas sjaioPi «i9iao. ib, assis 4x121 ^ms ^14^ 60 p P m/-c§' an. 6is 

21 e«S0| 25 Gpafi ^2S, KEffl S3f 4X1, Efe BHd Jiejj- 4X12) §§§ 3))42J xiOIS^E) 
g^lfe g^OI ^XIW. S, S5 ^ bHd 2IBSJ 2^312) TflESOII agOlU S}£P( sasf^i -H«a 

a?)^s seioiqie 4X10)1 agas 4xisAi oii^ai 4x1, aeiiomiE 4x1 ui^ aaioioiE 4 
xi 58, safaa i^si 5§y?)i 4 ?i2E£, s aaofl/d oig6)?io)i siijs) 

4X1 gOBfc, gar^SI X1§^&2) aS0B/H. 3¥, Ofag 2?, L|§1 ¥BCI2!! 3^ 

g2i D)ssfxii« sett 43) am. es, ass 3)14* s§6)^u, aasss ^opi ^ishah ^di 
m gmnm sas- 4^ aa. ^^lasi saxiisAife, siaigigoi so^ois), aa asoi 0.5-10^ 

2) g?IO)| 2ife ^™ 0ISS)fe 3J0I ^3|§i gSXIISJ 5|CH 8I90I 50/^» y)°°j 

g& a^oHsi 4xi2) ga^oi xi§)£i3. s^oi mmw «miao. «?3ia ssaisi sa sgoi 
0.5^ oiefoia, 4xi 5^12) se^i g^si ^soi^i rag oil 4xi2j oi^aoi aom^i &q e 
&,oh¥ diaii& saxiife esspi S3. s<y«oi unaci. @5 gjgoi io/»s aois 4x121 ais 
soi aom;>i a a. 4xi2) xiaassa* gas)3i?)oHA)fe, ssxiisa), gg ^ei?) &s 

6J£|3). &?3, Efe Btf i^fl 501 U)^S,'5)P. 0|S SOilfe. $E, 2JXf §E))2| 

XlSaSS S2| DOflAi gg 6)5.19) Efe lf« 6)£I3)3) ^ol HUrSJSm. ESt 4XI2J iSES 

s feopi ?iaHA-ife, gaxiisA), i§a fe'ap), as) %moi&. ^£is asi sa a^aiu 
mm oigsffe 501 b)g5)oio. 01 a Aise ^3)1 gaxiib, ^§ Eb s&isi asoig'^s ?s 

Oil g^ES o)01 Olgolfe 501, 4X121 §E, S0)| 2| 5)^| g)fe SCMIAH dh^^oiCt. 

wi&3iea saesi 2.^1 asas 4xis>es xo?fe g^oi^, asas 4x12) i^esai as 

S 3I43F 60 ppm/t 018), ^81 40 ppm/t 0|SFS| 51 0|g8)fe 501 ti\gz>o\Q. 

aaesi iHsoiife, s, if ¥01 ^aieieiii, a, agi g°j §a a^oife ^£is sag 
ga as, tt¥oiu ssi wisi^^i oisat 4 aa, Em, sa a^oi^. gai^'sai §3 s 
^, a^oiu §2) aoi aaE^oi ¥4e! nas sss 4xie, *s aots e 4xib si 
01 sir 4 ao. geoti uai Eg si ^aisioi A)g^ 4E ho. " " 

g^aes. ysxii sg2i fioisi ™du si^ asoiiAH, a as 3114?) hh^ Piesj ass 311 =4=011 3)33) 

S 501 H)ir^8)C). H«a gfgS a§§ 3)142) Xife 10 ppm/tOI8), H)&5!S)3||fe 5 ppm/tei 

501 HfSSJsm. gfX)2| 3)1421 xPf 10 pprn/tS y°S, SE AiO|g2J a^Sl S3)6)- 

AISOII 2J01A), SSOII 9101 SOI ^3|3| 4J3. E& 4X12) ^ao| ^3PI a p. a& -55t U)XI 
I50t2| SE A)0|g ^SESAHfe, °fX|2| flag 3)I42| x|3) 5 ppm/t 018)3) 0)L|e< 1000 M0I11 
S.^& 4 SID. " 

SaSSI B¥Jlfc. 10/MOIIAH 2 mmSI g?|3| Hlif^ofD. 10/m (312*21 e^ffllOIS!. XlUXPfl gf0)Ai 9| 
gOI OigQ. Sr^WP) 2 mmB £23, §B8)3| 0)2.1 g QID3K tHCH^h gppi ^D E& g}Ej8| 
S1X)X1|2| ^THIE ¥7)1^X131 UBS Oil. HfS SS2| gEOilfe ag?XI 3tD. SSSS t! §2) ffl&Sh 
BS0IE1E S3, E& esj B¥l ggSICM 1S12S si 5£)E SD. 

saeaf ^exii ssi s»s. 4£ 4x1011 sjshaj 01^01x13, 01 4xi» 3i*i ssi aoi gee on a 
heies. sae s^g, 3)gm e is ^01 »q. cm, y? §23, ggoi a^Pi ^3, 
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SEgv 4=112! afspf g 0 , oi 3 011/4. 8*»2| I 0~ 200/*i2| Bfl3J UUfSiolC*. 

bHti 3I»2| XHSOBfe, SSI S^U S^S 0|?CHXIfe S|S. ¥35* SflWfe S 31 311 9J 4fl 31 
i, §£|0I DIE §2| HHfi HI0I5. Efe AJE^EJ 3IB §8 SSOII OlStt 4= SiCh ^3|3|| eiiil 

?ies, ams besi sgoii sissia. 3is& msioioie and hoies. di ah mxi ssoi gas? 
behi eioii sitfsfa. ss, adsis* 3ies »s»u asssa w\ est m^s, n^gi^oi e 
^sife bexii agoti ai»«m. 

£i°i (a) % (b)fe, be*ii §s ana pis si a a on g5i oisstoi *jsb besi ag2i bb 

EOlffl, (c)Sr SBEOia. 

E22| (a)te BESI SI 8 3^ 2-OIOI S£!0I| 2I8H HH^ 3IB2I SSOII ^SB BEXfl 2121 BSEOI 
ffl, (b)te SSEOIQ. 

E3S. BExll Hi HH£ 3IB°| SSOII 3^ g51 0|§S|0| fit EH 2g2| OS 0111 EAIB 

BSEOIQ. 

E42i (a)fe behi sjs ana 3iS2i saw B5i oigsioi «i3fi yam ag2i bbe oi 
cm, (b)fe sseoiq. 

£5fe £121 (b)OII EAIB ?52| BEXII Eg2| MS SSi EAIB 5SE0ID. 
E6S E20II EAIB =?£S| BEfll ES2I MS g>^S EAIB ggEOICh 
E7S £3011 EAIB ?22| BEHI 2g2| MS a Jai EAIB ggEOICL 
E8S £4011 EAIB ?3i2| BEfll Eg°| MS &B2I 81 BIB EAIB SSEOIQ. 
£9fe £4011 EAIB ?S2| BEfll 2S2| DS SSI EAIB §§£01 CI. 

E10S BE! S!g 3^ SfOIOI SSOII 21 8D bH£ 3IB2I SSOII 2g2| 619 gf8J2| g 

E2i on ■ eaib ssEom. 

E11S BExll &'a 3^ g5i OlgSIOf HH<y 3IB2I gfSOII MSm BE1 Eg2| AI9 »B2| i£ 
21 OUS EAIB SSEOia. 

olsi, s aasi iseji si s □ ais a a on bshah. es§ ss»bah. aaeto. e. e aas 
01 81011 S^SIfe ^aioiioii as oiuci. 

tfAIOH I 

£12) (a) £ (b)fe 63H2I SEfl SI(1)B BH<3 3IB(3)2I SSOII 3^ SH(2)i OlgSIOI ^§§12, 
BEM SJS| 4fa§ Sae(4)ES 82, «Hd 3IBj» SIS AfOIOII 4=AI 5^S(5)S tBfi fihESI 
£S£I OSES £AI8H12i2ffl, £121 (c)te »flffi8 aa» ^EH2| iSEi EAI8I2 2iC|. 

£12| (a)oii EAiet agg, s«B(4)a gfaoi i!^3oi aaas gen siecm, a 21 B¥Soi hh^ 
Pieoj aesoi am. as, ei°i (b)oii eais e§8, aaeoi sea ss°§ a ch 210. gt» 

S b|]2» 3¥0llfe, £S BOB AS, £1°l (a) ^01 ^^SID. ^Efll «I01 S01£l£ W 

H £& CSP2I 901 BE HI HH3IXI^E SD. E, ElOIIAIfe £AI» ^afSUl 2JXIS, SH(2)2| 
gBS tHIOi S2| HHEOll S^EIOI aiCI. S5(2)2| EIBS tiWH 3IB(3)°I IHE(20) 

Oil a3|5*o£ g^EIOI SID. 

E12| (b)OII EAia ^£21 BE1 2g2| MS £5°l (a) UIXI (f)OII CQBIAI aiffQ. 

^d, E52| (a)0|| EAia ti\9i ^01, 85(2)1 S^a SIExll S(1)ffl HHd 3IB(3)g SHI a 

Q. BHd 3|B(3)2| JIH£[20)Ollfe, §y S^^« ESSIH, sat §^5H ED. 

OS OR £521 (b)OII EAia tJI2l SOI, BE XII S(1)2| S5(2)3I ^xlS SS 0I2H^°S SI01 tiD 

d 31 B SOII eXHSUl, HHd 3IB2I IHE2I S5(2)i §^&D. £5°| (b) O|*0llfe, IHE(20) 

2i eapi astaoi 2ia. asoii £521 (c)oii EAia u\$i goi. assae 4=xi s^g(5)a beai 

a 2| 91 OB SfeQ. SI^SHAH, E52J (d)0ll EAia ti\9i &0I. £SS(5)2| 9(011 Sie(4)§ * 

3, »«»(4)3» HH<9 3IB(3)2| 21 ^ Oil AH 2S2| H2II^B(9)0|| 2|sHAi 3ICH tfteP. HHd 3|B^2| E 

ai^eoiife ^fflioiAHdo)* um\2. *n £ss(5)oi nai^ssi 21*2^ aei U2 xi sjeii « 
a. 01 sehoiiai, ass si Hai^a ssm, £521 ( e )on eais sehs gci. 01 s eh on ah, sai 

SJIom UAH, S^g 3HS8IOI Sif mm, E52| (f)OI| EAia ?S2| gEJ ■ S 511 gfeD. 

BEX1I SOIIfe miOl SIS OlgSQ. UHd 3ia«|fe S SHE* gXlSIH, § BHE S0)| yi ^^2| g 
§(^ a e a ) Ha* S SSSCI. g BHES} SH(2)2| aeS, 2401C0IIAI2I 5j£|d dlgg^OII 2I5HAI 
ISiaCI 3^ SH(2)2| ^ISS 0.38mmO|CH, gHA(0|2| ElXIfe 0.8mm, SI 21 HHd 3|B2| 

E 25 feOlte. 2f 100/mOIQ. ^Al £«S(5)0||fe, Ulffliyei 014 A| ^Al(100g^¥), ffllis E»a| 
4»XI g»«l(54¥), SaimysiE! 3^ *a»(4¥). OII^AI 3)»a»l(3¥), *}^MI(1¥)S 
0| =<XXtfe OII^AI 4" II HHSs 20 mmSi. ?S §§ M£I3KSICH2J3: 45m. 7^) 80 g 

1T%B BOtlAH 60-120^21 520IIA1 3!g Olgfia. 01 4=11 ££g2| 3|§ *2| £ 

SSf 3||^fe 16 ppm/lCOIDI, 618011 ^WAH2) BSgS 15 GPa Old. Ea 3fl *2| «a SOI SEte 

120-coia. aa&(4)oiife. ua E^a ¥M 500/^21 gee oigssa. e, stg, ioo-coiiai 
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10 S Oil SI & *. 150SS 3 S £011 AH 20^/^21 ej£!S 8»flO. 

S p, 150-COim 1 LHXI 2 AI2 *XI»3. f^SCh 

m hh m DIPK^SAH Alggn 21= ANSI (American National Standard Institute) r?2?a 

Si ttBsIsEA f. iV 17 PPm/^a gf 0IS»3. ^Xia 31*01 Sa»3l QSOI 

a. 



S'pf=wf s°> ^aTftSa i sail 21 a /h saaas.^nuioii^eioia^u^ntta.jye! 

2* g 40> SiDfc §31£ 2ia. 
AIM 2 

C22I (a)*= 6?H£I ISEfl S(1)S 3^ aoiOl BgOD 2|SB bHd 3IS(3)a HSOII 4I8« 8£fl 2 

SoKnTeTa sai'oi i«e(5)«i aw ssaoi aa. 01 as* ES21 « 9 »t» ebw cq* 

AH flSSQ. 




»2i(4)«i sae(i8)i i **u. n£ ^ Hanson ±mioiAi(io)a hhxish *e s a. 
1 W EAraoT5a eU 3a sS^oo 21 e 2|ohah e 6 °i (e)oo eais &eh:» ao. 
□ J, aai^&s ai^sioi. E621 (nw eais e§§ ata. 

«"«w<4)0« LIS Ei» SS°S Ol^OUIfe till 3 31401 17 pprn/'cei XH£» 0IS8H1. f XI 2« 

Sr 5 rcli Laim ioi« aTsb sae rasa oischq. ant! diboiiansi s^a fr4 e!4 3ie(* 
s axii°j mo\ss srs 510121a. 

S I % iatwJoy aVaa «pi osoh. »e« soil ^shxi^ g^oi attao. 

6! AIM 3 

^^o, Hh£ « «Hd 3I»(3)2| SB Oil SH(2)i OlgofOI 6IS»3. BfE8 

iettEVlsi sToia So Sr^sa -jexii 2 ga ^§ sag Ezoo-oa/H «8fici. 

ow .-to, r a )ofl EAIp! Ufa SOI 2^ gH(2)i AXIS BhEffl S3. UH <^ 3IB(3)« SHieCt. 
5«M £79 (M £Aie Wa aOl. i^ g£(2)i BHt! ?IB(3)21 IB = (20)01 S^SQ. SE 

| 7 J 7 i £72) (c)OII EAIfi ^EHS BP. a«ta(7)«li=. A|f=§2| 51S 0 8 o fe 310 

*3" E72J d)WI EAI6V Va W5l eiEfll S9 SSS(4)i a^fiP. ^tSHAi E72J (e)OI 
f!p IS ioi 3S( Hl5 4f8l812, XI a Si^ffl Hfll^a l§2Xi(l2)il ois»« 

S?et§ V" »o b * iS 3Tea oTs2i §±(17)» gesm. £72t (h )on eaib 

g}EXfl ESS ^feD. 

»at»|(7)0ife gSESOl 1.5W/m-C0l|Aia OII^AI 4»X| B*tBfl 0IS»O. S^fe « £H 1 ?» 2*2 

S'TS^crfa Sa s5S" 75?a s££ 120S sxisssw sstaa. ^xi s^s(5)oiife. uiniu 

2 ffl l = ATixtnOo4i¥) S«! S^»l(85¥)-,0I0|C1S %® ^aai(2¥), OIRAI £| 




actE 



a.aioo^ wesi aa »ae(4) aioioii a^a(7)^ uHxiaoi 2ife soiiaj. eixi eais AiAioya 

SaS^"aSl%XI 5«*(5) SOS SSESOI §8 *S 0I8*2SM|, B« =^^"2 
jV»H SSfi * HQ. 01 tiAIOHOH 2!0iAH£. SOU ^SHS 8^01 4=XIS **IAH S 
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oil sshxpi nsog. soil ^awt g^oi a&sa. 

4'AIOII 4 

E42| (a)fe. ££4 81(1)8 bHfl 3I»(3)2| SB OH S5(2)i 0|g8|01 fiOfi e»£H ES°| Q 
SEOICH. £42| (b)t- gfSSl 12IS &EH2| 3BE0IP. £3 § ^§ 8S SHHdS £012 2JP 
£421 (a) 9i (b)OII EAIS ?22| &>Exll £#2| fe'g £8011 Q}^A| gggQ. 

HH<y ?iEK3)2i eesoH ^21 gfEsi sd)s a 3 sua. E821 ujsi gas sp e nut! di 

e 4KHlfe HHE3I flXliEKH 2UIB. EAIB ^^f$i!P. £S. E40||A|fe t)H£ 3IB2I SB Oil «HS| SJE 

ai soi gxHaoi aixief. opiAHfe zwamot 33m eaiskp. pioii, £821 (b)oti eais yisi zt 

01, UHd 3IB(3)8 ¥IS0|, Ulti 3IB2| 01 HOME 5*42| ffiEffl SI(1)S 4138 CI □ * £8 
21 (c)0H EAIS HI2I aoi. 5530(1 4= XI 23S(5)2| g?8 °}g SIS fit &HB(4)S, 4=11 SSS(5)0| 
9}£XII S(1) *0| £|£s s^o, s(1) o, 9,01, 3^2. 8S»2| £|*0||A| 

sai^e(io)°s Jtseq. sseu) a on ^xi 23g(5)°i sre em ss§i= »hs § sai^ 

£ yOlUIOIS^fe gfgj, 4= XI g«|OII ^OJ gfg& &0|| i3g °J±HB ? Sfll* ZJfS f|<yAI 

SSeO|| 2I3HAH gjtf 4= 2IP. E82| (c)OUAHfe dKtf 3|&2| °fB0|| ^1HI0|AH(10)M ¥^512 
SJExll S(1)j» SiS(4) ZROI glSoMI SXISE* S|2 £!□. gfJOII £|8HAt. £82| (d)Oli 

EAIS 3BPI SP. 3 £821 (e)0|| EAIS UI21 2f0|. Eai^Sg MI»om. SExll Egg 91 ft 
BP. tfESI SOII CSP» 0ISSH2, £8011 EAIS »B0|| 2J3HAI gEI • § 2§g ^g^Olffl 

JHBg affau A-img mi a ei ass ah Aigsife qi sjihhp. 

s tfAiogsi & i § araou mga, sjafejss uw 4= 2jp:n sib saiE gjp. 

AiAIOI 5 

i un<a Jiffg aeon feiss seji as°i as sai eais she 

E92I (a)a (b)2| g3»1Xlfe, ^AlOll 42| D^3HI0|O. UHti 3|» DHEfe EA|« £B§* 

5SP. as on ussa wesi a aioioii 4x1 ^^g{5)s a gfs eg gxisioi gtses soil a 

A| gfSfSlJl, £92| (c)Ofl EAIS SEHS SQ . 3|I^SHAH. £92| (d)0|| EAIS HI2f ^01 3|g 2£i 

£iioi2(i3) son aaem. n aaimoisa sstu, E921 ( e )°i ^gg bq.' bjoiuoim 

t. 011 a sb asseiioies gf^ie m, 1001021 sts gssia, ch^ 1501c 21 sejixi aia4o| s 

150-C2I BE^f 9823, §4: ?liB OlgSIOI ?|g}« SI2, 3 SEOIIAJ 60S gfJISffe UH 
Oil 2ISHAH SSIOISCI. □ °, a^SIH, asj* 3H»»3. BfSfll 2i§ E921 C f ) Oil EAI& 

9} ESI 2I§ gbD. 

?i§ sssaioisoii/Hfe, sa« ^fe'siJii 401 <&d\ me 011. ?ib« «s» s>em si si ^01 
011 asoi aaets, §i rn^oi^ gjoi an, soisixi aaea s&s ft 4 21a. 

4IAI0I 6 

E10S, bH<M p|e(3)2| BQOD 2I0IOI S90II 2J8H g>ESI| S(1)B ftlSS Eg2| fe'S gf 

E102J (a)£| (b) OTX|2| gig, gAlOfl 22| D1S3IXI01Q-. bd^ 3IB SI 9>ESII S^2| 1HE 

fe eais aafaci. 01 as. ass & &§eh(4)a besi sun aioioii sjs egfsi s(i9)g ^ 
a. s(i9)S saea sukjii 3is«taw. se«. »ae(4)si b?i uh^ pibojoi a^eo oiai 

B S4I2S, £1021 (c)0R EAIS ^EHS &P. B( 19)21 XHSfe. 4X|2| OIE «0IU g 

□ . ciei, a(i9)oiife a esi soil a«e ii »aeon g^#sife ^se siaas gsEsoi ^4 

m IHS9 Olgshfe 301 iO. 5!(I9)S, eJH Efe CI^SIAHOII 2I8HAH &SB0II ^gfafft 4 

1\ SLQ. n £1021 (d)-10|| EAIff H|£f SOI. 3«(M)0D XI S egM^m Hai^B 01 

§5101 4XISS8(5)S 38(11) LMOII ?g|&Q. £1021 (d)-20|| EAIS H|£| ^01 2S§ HHxISIB 
452! fiJEa ESS 5 At OH gait 401 £102| (d)-20l|AHte, egH^ffl H£|l^ SSAIOH 4^XI 

5^g(5)s 2s ay(i5)» SoH as 14121 21=011 #asci. as. ^saioii ^i^si 01^ 

21 4Xlte, 01101 S!M(16)£ fflCf. E102J (d)-1S. E102J (d)-20ll EAIS 4?B2| 3HUIEI ¥S S SIU 
S EAISUl 2m. egHA.H ng,^ saou o|8HA|, XfllOEeOil EAIS ^Efl^l £101, 01 £t EH Oil AH El 
ESS fl«»3. ^S5I« 82SW £1021 (f)2| QEbD\ gQ. S|g5|o £> HHd 3 , B2| WS o| 
§i(l7)g SBW, £102! (o)oH EAIS ?52| BSEfli ESOI gOISia. 

S 6! AIOIOII djeB, ^40H2| BEI • S 3S0II CHSH, ffweoil 4XIS 4^£Jft 4 SiQfe °JC|. 
AIAIOI 7 

E11S. ^42| glESI 81(1)8 HH^ ?l»(3)2| STB OR g5(2)l OlgSfOI fe'SS ffiEffl ES2) 
SE2| tfS SSi EAIS SSEOIQ. ' 

61 AIOI 4011 A| AH^S 2J2f &B SBISS. HHi! 31521 gfBOH SiESI Si BW«I3 E112I (a)2| fet 

ehs bp. pgon, gaag2i ssrm* BEa ssi a a on eesi^. eh°i (b)oii eais dia » 

Ol gig&(4)g &EJB S(1)2| ?|0|| gH, S2I gfSBS S^fSP. 3 E112I ( c )0fl EAIS HI2f 

aoi. 3a(n) moii tta»a. xis eai^ffl sai^si »axi(i2)» oigsioi 4x1 5-gg(5)g si 

LHOII ?aeq. 3IB(3)0Hfe, as ^S(30)0| SiSCB-flXigoi %D\ in soil. ggS 4X1 SSi 

e as ssh, msi as s^oii gaap. as ?ss hh^ }|&2i urn nisioi 
gxisife 201 m. as ?si aixisfxi a 2 «Hd ?iB2i sboii 4x1 ^^goi §§b se« s 

gSICHSIE mO. SgH^ffl HEI^ ^SOII 2I3HAI. £1121 (d)Oil EAIS dl£| ^01 Uffi 4X|£ 

(B^SIP)XH^I] PAH , Egg ?ISS|0| ^§£l« 512, EE 1 1 0il EAIS =?£2| 2i ^feP 
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fX\ S«g(5)0llfe. 2§i 3ai§ tigst Oil^AI 4=AI(90§g¥), «g<31 0)|=A| 4=AI(10g£¥) * 
1J ffllS tl^f 4=A1 3§1X||(85§£f¥). OlDIPffi §51 *a«(2gt?), 0|| = A| ^m^Mzk^ 
¥). $HEIS(6lilf¥). 3\B *t«n(1SB¥). 8E>ttOI£EI£a 0|«fl(l.58»¥)£ ! S*3S 

fe 0«*A| 4=11 bHtfS 20gg»». ¥4* §© fttB|3K«C||SJ3 : 45m, §3 S3: 7/n) 80SgK» SS 
fiOilAH 60- 1201= (HI AH 21 52££ ^^gf >ja oiSSJP. 01 4=11 £3§2| 33} e°| oj' foi 
SEfc 150TD. tiilS 3|^fe 13 ppm/IC. fe'SOil S!OiAH°| &SSS 16.4 GPa Old. a*fHI(7)0||te 011 

22*121 flotSS FR50II Soffe SJifl ?l£H<S2!g 511^: 13 ppm/t)0il aCH/H 2 O^E SfS a 01 HO 

§2i a>EX)i en gain sai^E soismi a sit 4ot aa. ' & 

6! AIM 6 

E110B EAIff 4!§ gfSOII °|5H. OloKMI £!£o^ SJESII Sii 

«(7)«ifc. assao.s w/ m ic)oi omAi ^xib^joW oilaa k°se(4)oip= 

s^oiteeKssss.- 23 ppm/Tc)s oisaa. bejbi accspm gseaj gars I seohah 

1A|E> DlgolOI 0|| = A| 4=J| 9*tfllfl SaAia2SM| »»8ta. EgH^H 531^ **<g L* ' 70 
kg/cm'2| 22 SfOIIAH, 4=11 SSi(5)i 175132] SEE 120 £ ^BKSSMI ISoiaa. ' 

etEfll 21c 21 SJU2I «0)SS HH <^ saesj gS§f aQIE 

»?of3, is/*>e 2fs sjoiaa. oi5s tssia aoi 4 f 3f ¥§2i aasss aiiaw an *Tsi ch 
§s°s eich a?i imsoipn a^sa. 

-a-ffl 5£| i- -^§s as gag on umstot hsj ggoi ^sm, g «ai«i2h»oi sgssoi 

aS IHS2I SeOH aoiAtE Sf? 2H^0| 3S &IESI 2il g S % °. a = AIU,I ^ U > eSS5UI 
^AIWI 9 

tt£a a(csp)« HH<y 3iS2t gretoi a set »Ea ess E9011 eai& gjgoii 2|sh ysaa 4=11 
§1 *. »ae goo Ese, 10 urn 1501021 bee asssa oioti a5 Si sai sfg 

SSS(5)2J ti^s 3B^fc 50 ppm/'C. fe'SOII aoiAH2| §aiB 6.5 Gpa OIP. 

4=11^ sssi num aaa. s^s. 210101 esog bimsioi a -oii y% » ? a 

2, his HJEfli ESS gfe ED aia^P. SE», 2^E ^§011 2S!a8fQ. 
4'AIOII 10 

4=XI 588(5)01, m?\±g SSIOIDlEa 33^8 S£IO}0|EOI D|E2| S&g(g^b| |:1)S OISS} 
U, £100)1 EAI& gfSOII 2|5H B£» ESS 6!S»a. E, EfEfll Sdlfe WICH Si Olg^n a 

aa. ss sH2i_*oias FR4ej±n ?\ma98 u ppa/tnov aoiAi, eo/as xoiaa. 

4'AIOfl 11 

E60II EAIfi gtBOD 2J6HA1, OlSf-Ofl £!^5}fe BJEJI ESS H^SaP. 

e>Efli s(csp)(i)a an<y ass. las xie^ oii=ai 4=xi(*yso« aoiAi eoo MPa)« oissi 

eS 220TC0BAH Siffl aeaSD. 4=11 5ag(5)0||fe, g^fi^ Mai 01 OI^oh on^Al'^KI ffllfe E 
»BB(4)0yfe. US! E-S S(fliS 5114=: 17 ppi/t)« OlgSta. 

^015! eiEtii ass ¥S^oim, 4=M2i §°j Efe as^ as ¥afe siaa s» e§ ?aai2i » 

OISS FR4 e>iH ^letflSS 3114=: 14 ppni/t)0H aoiAi 70/»E ~g 30taP 

s araon pss, asm son ^shai^ s^oi 4=11* ^« Mass saa^i msoii smsi aoii 
§^ aeoi «s^ife aoi aa. hem s§ bH^ jibod 3=^ bhi oissioi §4sTt Is 

OIIAHfe, &ESI S21 «H<y 31 B 4=AIE xH^|A|3| a SOD. S0IIA1 bH^ 3(eoRS| i£!E£ 9JS31 

a. se. aa ssesj svoi 4=11011 °jshah oi^oiai^i hi sou. s°i a^ioo ssoi aaeiE s 
s as §oismi g^aeoii attir 401 aa. 1 

OI£1S[ AlilSYQ. i!EI • § ESSAf OH? SiaSfOI. 23^ D)|E£|SA) A[§Sfb HI 2«&of 
^ 

1 

WI01 S Efe BJEM SOIlAi fl^S &E« SOI S §2) bH<y 3|» g0» ^4=3H &AHJEII2 *- 

4=3H2J SfEfll S #0|| &> §2) SBBOI bHxIS jffe ^Exll ESOII aOHAH S3 HHti 31 
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sa #31 ggeoii °ish §jxis! n?40H2j #3i behi asi ^?pi *xis xk^ixiz!. #?i behi sa 

40| BEHI SOI 40| 4= IIS 313H 2S301 Slfe BEHI 21. 

«?» 2 

SI1S0II 2iCH>H . fllOl Si Efe BEHI S ^40H31 §^ SH01I 2ISH #31 HHd JlffOII S^£l 

n, #31 an<y ?iea #31 behi a si i^oii 4-xpi- ssaw afe as uses t»sa s 



»?» 3 

H118011 sioi/d, mien a se^ jooius behisoi sis sgets si^es »« #31 uH<y 3ieon § 
staa, #31 behi aa #31 hh^ 3ieoi 210101 ssaoi as ?§2S mfe behi a 
s. 

S?8 4 

UMOi a Efe INSIST BEHI SSI ^4>3H3J ff S2| HH£! 3IB0II &IHSI01. ^40HS| #3| BEHI a 
21 #B0II eh S3 BSBOI HHXIS BEHI 2 SMI 2i01A|, 

#31 behi 6Pi ase m 01 011 s*rn §i »a. #31 uh^ 3i»a 401 »g&on sish uxie 

#31 B1SHI S 21 ?flOB 4*X|31 §SSL|01, #31 *WOI 2| SHAH #31 BEHI Si #31 BEJI §01 S 
^30H Bfc 38 ?§2£ Slfe BEHI Eg. 

s^a 5 

WIOl a Ete HH3ISS! SEM SSI ^40K31 SIS SSSI ¥I?2S 8104 UH£ PI BOH SXHEI2. #31 

behi sa and jieoi 210101 sssot. §?4oii2i #31 behi ssi as ?ioii 
m s°i saeoi hums ?5i behi ssoii sioun. 

behi sa #3i gfae am on 3^? shoioi esg ^hiioiahb xiliii. #3i gfisa #3i hh# 

3ie0ll 2I5H mx\& BEHI S2| ^91011 4^X131 SSSIQ. #31 S!Ei S21 #31 BEHI SOI #3| 4- 
118 31S ESSI2 2!g ?§2£ 5lte BEHI Eg. 

6 

MICH S Efe BI9I3S BEHI SSI §540H31 SIS S^^f Sl^2£ 8101 UH£ 3IB0II #3| 

be hi sa #3i uH<y 3ieoi 210101 &shoi, s*4ohsi #31 asa a 21 sis ssei2i 91 011 
et #21 saeoi bhxis b e til ssoii kouh, #31 m& 3iea #31 »bb aioiod 210101 a 
i§ ^moiAis aua, #31 saea #31 BHd 3ieoii 210H §xi@ besi a si ^3i ^xioii 210H 

AH IH9I3CI3. #31 BE SI #31 BE XII S 01 #3| 4=XI0|| 2I8HAH ag£|0| 9ife 5!S ^S£S 61 
BEHI as. 

7 

fllia, HI4». »l5tf, BI6St m Q\± & »0|| SICH AH . #31 4= XI £S§0I §3§1^ 4-XIS Ol^OlXIfe 
21S ?§2£ 3lfe BEfll ES. 

a? s 8 

HI7SWI 2101AH, #31 4- XI SOU, ¥3|g2| gSXIlS S°B 3JS f§2£ Slfe BE HI S 



9 

SI7S0II S101AH, #3| 4- XI 5SB2| ^SESOI 0.5-3.5 W/m^2| fflfloil Sife 2§ ^S°£ Slfe B 

ei as. 
10 

tHICH S Efe BE HI nH3IXI£¥EH BE HI S ^4=3HS th §2| HHd D\B #011 glHolU, #31 

BE HI SSI #^0|| g^geS UHXI812. #31 HHd 3IB21 #31 SB SOB 218(1 ^XIS §21011 4-XI £S 
if £25101 0l¥01Xlfe BE HI ES2I fe'# »B0R 2i01 AH , #31 HHd 3IB #0|| #31 BE HI SI 
eilfi #31 BE HI SS| 9| 00 #3| gfSffi ^2, #31 b«d 3IB21 #3| SBBOII 2I5H SXIS 
gZ}2| E¥m HH^E^ #31 4= XI ^2JSlfe 51S ^S££ Slfe BE HI SS21 ^# SS. 

S^S 11 

»10»OH SiOIAl, #3| BE HI S21 #31 SSS At-OIOD #31 4=X| 5^e21 §01£|B #3| »fl 

S3 #31 dHd 3IB2J £|*0||AH Hai^BES 31&S1E5AH #31 4-XI 31^5101 #31 4- XI 3£# 

i§ s§ais, #3i aH<y 3ieai #31 %m&m °i§h sxi@ slkhi #31 4^x1 ssti #a§ife 

f§£§ oFfe BE HI ESS) ^# as. 

a 1 ?^ 12 

HII080II 5i01AH, #3| BE HI §§ #31 bHd 3|»(MI BMff #31 BE HI S2| 91 01 #3| SIB! 

¥2 LflOII #S81J1, SHi^iy H21l^ SSOII 2)SH 4= XI 5S§§ #3| LH CHI ^gJSlfe 3dS 
sgog olfe BE HI ES2I ^§ gJB. 
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13 

BI12S0II ?XO\k\. #3| ffiEXH #31 SiBI 9430* 0IS»W 01 BJ 3*8 *. #31 3S 01011 

aa»fe 2S ^s°£ at eiExn sg2i ^§ as. 

14 

flIIOtfOfl 9lO\M, #3| SiExfl SI #31 HKd 3IB #011 &XH£ #3| Bf£« S#0|| 4X1 
^SSfff #31 Slfii ^2, Olfig 2§ SSIIOI** SON gO| ^gSffe 3!S ^§2£ Slfe BEfl 

sg°i ais aa. 

S?» 15 

^43H°| BEXfl US 95 91 0« 8KM » #2J bHd 31 & #0|| BH8HI. #31 §15 §#2 0)1 

^XIS DHEft HHtf IB) E Oil 3^ SIOICH £900 2|§H S3|2<o S g^SI2, ^43H21 #31 

BhEfll S#0il » SSI *S| « . #31 bH£ 3IB3f #31 gfgffOII 2|3H DXIS 32>0R 4X1 

II 42J§|fe &EXH Eg2| &3 »BN SiCHAH . #31 &£X| S#0|| #31 ^g&i *|g (EH Oil gf»2J 

oil soioi ssg ^mioiAii ^n, d #. #3i sisa #31 and 3ie«i sjsh sxis g^si 

2 ¥011 4= XI i^SS SSSIfe 23 ^S°5 Slfe &Exll Eg2| gfg . 
»=?9 16 

^43H2| yExll US 215 ISSi 91011 6101 © §21 bHd 3|S #0|| #3| SI5 gg&ON 

^XIS HUES #31 tJHtf 3ie°l ME Oil 3^ 2|0|0| SSOfl 2|5H S3|5|og g^sun, s*40H2| £}3| 

»eh s&og e 321 siei «i9i, #31 bH£ 3ibj» #31 sjsh afoioh <mv sbou 4x1 

£#gg 4§J6ffe SLMEH 21°) d!9 »B0| 2iO)>M, #31 U|ti 3|ff2f #31 BEXII & MOIOII 3^ 
2fO|0| asg ^ffllOIAHB D #31 #3| bHd 3IB0II 2WI gXIS gB2| £¥011 4 

XI SSSIb 51 s§25 Sl-fe Bh£a Sg2| ^# gfH. 

^421 mien a Efe DH^isa »eh e #21 and 30 #011 emeo. sjeh ssi #sg & 

#21 g§&25 gg 951 2>te 1EI • S EgOII 21 01 AH, bH<y 3IB3F SB Oil 2|SH UXI8 §2| 4 
9121 £^ SBg 4X15 XH?3)| 

oi2i aoi S25«, ms.m ma mo\ 4 x1a °ias3i dm soil, oie uoii g^oi 3ishxich£ie 

gySI2, SgOII 3l2J8lb SOIU SSSHI 2i ffigS SBS 4= SiQ. SSf. ShEM Si 

BBS) SBOI 4XI0II SJSHAI 0|^O)X|3| BBS Oil. SJ2J 331011 a§o| 210 ^E, u JgM §§ S0I6I 

311 §*fS 4 3D. E, g »9O0 ffl5^, S3f g»SB2| S&3 »BJ2| I§25 mm 4 21311 
@D. 

ass 



tHI CH m, IU)3I§£! S. UH<y 3IB, Stiff, ^EJ • S Eg, 

E£? 
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